INTRODUCTION
The oscillatory interlayer exchange coupling between layers has recently been extensively studied due to two ferromagnetic layers through both fundamental interest in the physics of giant magnetoresistance (GMR) materials and applied interest associated with the development of new magnetic sensors and non-volatile memory arrays.* It is now broadly accepted that the period of the interlayer exchange coupling is determined by particular Fermi surface calipers of the spacer materials.2 Chromium, being a transition metal, has a complicated Fermi surface with a diversity of such spanning vectors; however, none exhibit precisely, the 18-A experimentally measured value for what is commonly referred to. as the 'long' period. In . . contrast to this situation, the origin of the -2 monolayer 'short' period of Cr is widely recognized -as being due to the nesting vector that also gives rise to the antiferromagnetism of Cr.3
The origin of the 18-A long period of the interlayer exchange coupling exhibited by Fe/Cr superlattices of both (100) and (211) aIloying with Au, Fe, or Ni to investigate the variation of the oscillation period. In this system the relationship between the modification of the period and the Fermi-surface caliper with alloying can be explained quite convincingly using a simple band model.
In the present work, we grow epitaxial superlattices of Fe/Crl.XVX(lOO)and (2 11), with x = 0.085 and 0.20, on MgO (100) and (110) substrates, respectively, by dc magnetron sputtering:
The GMR was measured to monitor the periodicity as a function of spacer thickness. We find that the period of oscillation decreases only modestly with increasing V-doping, which strongly suggests that the ellipse centered at the N-point of the Fermi surface is the likely origin of the long-period oscillation in the Fe/Cr GMR system.
II. EXPERIMENTAL PROCEDURE:
Fe/Crl.XVX(x = 0.085, 0.20) superlattices were grown by dc magnetron sputtering onto epitaxially polished single crystal MgO( 100) and (11O) substrates. The sputtering chamber has a base pressure of -1 x 10-7Torr, and the 2-in. planar magnetron sputtering guns were operated in an Ar gas pressure of 4 mTorr and a target-substrate distance of 3.5 inch. A 100-~Cr buffer layer was initially deposited at a substrate temperature of 400 'C to establish the epitaxial orientation with the substrate. The substrate was cooled to 100 "C and the superlattice was grown. To make the alloy layer, we fabricated mosaic targets. The number of layers was adjusted so that the total superlattice thickness was constant about -1000~. The structures were characterized by x-ray diffraction using Cu K= radiation, and the magnetic properties were measured by means of the " "
longitudinal Kerr rotation. The magnetotransport properties were studied by a standard, four--probe technique. The concentrations of V in the Cr matrix were determined by the induction coupled plasma (ICP) analytic technique. More details on the experimental procedure are published elsewhere.4
III. EXPERIMENTAL RESULTS:
Since Cr and V are completely soluble in one another over the whole concentration range, were found. Thus, a slight decrease in the value of the period with V-doping was observed for -each crystallographic orientation.
IV. DISCUSSION AND RESULTS:
The band structure along the high symmetry A and Z directions for Cr group transition metals is depicted in Fig. 2 (100) and (211) superlattices was studied in order to understand the origin of the 18-A 'long' period of the Fe/Cr system. Epitaxial Fe/Crl.XVX (100) and (211) superlattices were grown on MgO (100) and (110) substrates, respectively, by dc magnetron sputtering, and the dependence of the magnetoresistance as a function of spacer layer thickness was measured at room temperature. The . . 
